Trans-synaptic increase in RNA coding for tyrosine hydroxylase in a rat sympathetic ganglion.
To begin examining molecular mechanisms underlying trans-synaptic regulation, tyrosine hydroxylase (TH) and its messenger RNA (mRNA) were examined in the superior cervical sympathetic ganglion (SCG) of adult rats. Basal levels of TH mRNA were detectable in control ganglia by RNA dot hybridization, using the 32P nick translated PstI-KpnI restriction fragment of pTH.4 as a probe. Reserpine induced a 3-fold rise in TH activity per microgram protein, and a simultaneous 3-fold increase in ganglion TH mRNA. As expected, ganglion decentralization (denervation) prevented the trans-synaptic induction of TH. In addition, decentralization prevented the increase in TH mRNA, suggesting that the increase in message was dependent on trans-synaptic stimulation. Northern blot analysis indicated that the cDNA (complementary DNA) probe hybridized to a single band of approximately 1900 nucleotides, which was the same size in all ganglia. Our observations indicate that induction of TH is associated with a trans-synaptic increase in mRNA coding for the enzyme. Consequently, trans-synaptic increases in impulse activity may induce TH by increasing neuronal levels of TH mRNA in the SCG.